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(54) SEMICONDUCTOR INTEGRATED CIRCUIT FOR BRUSHLESS MOTOR DRIVE CONTROL. AND 
BRUSHLESS MOTOR DRIVE CONTROL DEICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide the drive control 
technique of a brushless motor for preventing inverse 
rotation, when a motor is started by determining and 
controlling a field coil for starting conduction by detecting 
the position of a rotor to a stator accurately with few error. 
SOLUTION: A short pulse current, to which a rotor does not 
react is made to flow to the field coil of each phase of the 
brushless motor successively in a direction opposite to a 
forward direction, a voltage which is induced at the field coil 
with a non conduction phase Is detected by the pulse 
current and induced voltages being generated by the pulse 
current in the forward direction and that in the opposite 
direction are integrated, the polarity of the synthesis result 
by the integrating circuit is Judged and stored, and a 
conduction start phase is determined, based on the polarity 
judgment result related to a plurality of conduction phases. 
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- ® §*a ©i^M3 ;nc sft-r asK^ >3 #^ s d i: -c- 

±§3^— ^' <D^m(Dm& =1 -i CD D - i^SJiS 

U^v>®v^>'^;u;^«iiK^jiB:^[fii:(iJ;ifit5^|6i{c|ii*«E1- 
<t ^ ±i3ffl SSSm^J EIBS *»J»T S ffl W#SiJ2W1511K i; . 

±l3ffl«J#$'J2SlHlSSI4±i3i3fi;(iI8S{c gBtS $ ntaacD 

SitjRja 1 fci3«cD7^7i^u^^-i'|giftftijffliffli|£^ 

±i3is»?^|pi©/<;u;<aiist: i ti 5fe Dtsteam* it >7■ 
'J>^^LT*-;l/^••r5^2cD^^•>r;l/ • 4^— ;i/K|3ES 
^:^ 

ffiSSSi:. ±i3^^IlSSi:^ ±I3®^4fJ^|51SSt. ±13 
l3*tI5iss*RirS©^'f ^ >i^-r-ftf^$-B-«>$iJ«ift^Si^ 



10 v^>'^;^;^S«^4jli:&Iai:i^»;&|qItJli*^ii-rtB«I#SlJ»la 

±l3Jii:^iRl®/^;u;<SgS{cj;»)^i:fc^S«E^«:a-L 

15 ^i^ic±tm:^i^(DJv\^7,mmiz^>)^\:.tzmmm&i 
±s3®tt*JSiiisST- $ n t i!sg* iBM-r s i3ii:iiii^ 
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±gBSBfitllI8&K:|3|jtgfnfc«»®ilflfflCKt>S«H4*iJ 

V ^ T ±§3^ - ^"v©ii« ^ IBJgt- Sffl 

ti. ±IB*i«J#*'JfWI3Ktt±§3g3mi5IliS{c|3«$nfca 

30 %d^mimmizm\:^^titzMi^^i^in-mm^t ut 
s§^ ±§3Sl®«ff^f±l[5lEs^ ±$m^\sims ±nmmi 

35 ^HIBS, ±iBf3i)ilHlSS4b-J;t5±i3miJiagSSm^ffl^5''f 

-^fig-rs^-r ^ >i^^fi£i5iES4^ i: pittas 

i:t-Sii3KJH6 ifctt? {ci3tt©7'7->U>;^-^?igi6 
40 imm^ 9 ] ^^ilttfS©iS»j@S£E©-<f a ^ □ ;^(v^S$ 

fflis]BStt±i3^-^'je»m(c±g3itj@sffitftmiHigs©tft 

45 ffl©tftffi©fc«)t:SS-r±g3/^;u^«j^tJ:?) t.:«c#«:SSiE 
^±g3*-^J'^Baj^{cai;t;1- S CI Sr^^fct- 
6i»>e.8©w>-rix*»t:83ffi®7"-7 2/l'>^^— ^'SBift^Jffli 

[%B^©Pi^^i«^l 
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[0 0 11] 
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45 t::)lS*i«tb. ±m^Vi'7.mm.izJ:^^mmm<D^::t^ 

• b-CiafSb. «a®3iSffl»cSlt)5fiilt*J^jS*{cS-:3 
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[0 0 13] «<*«jtctt. mm.<Dmt^^ jiy^m^Ltzy 

>) ^ bfcSSeSE i: ±f333»;^ (p)®v VUXSMtc J: ?) ^ b 

[0 0 14] ±iBLfe^lS!tCj;tl«> £>V;^*-^J' 

[ 0 0 1 5 ] U < {i, ±S3l3f!SlllSS{^IB{!S^nfe« 
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[0 0 16] 3e,tra*L<tt^ ±^mmmmmf&. 
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ES*5J:i;f±I3l3«:iISgS:Rff^®<5''f ^ >;7T-i&^^$-y-S 

fiE b t: A -r •£ C i: * < m ^ D >y f 5& # ^ s :/« ( t 

[0 0 17] Sfc. ^^3lStiODia»SSffcr)4fDi?D;^(a 

fsiegi±±ge*-^i@iii^icg[g3Mj@aEtfttb[iEscDtftm 

©tfttH©fc;»^CllK■r±l3''^-'^;^«^S<fc 'SSiSS 
[0 0 18] $c>t:, S2®#BRBT-a:. jfiScDim^-f 



{c i D ^^^n±i3*-<J'©#ffl®i^iKn -f -'I'lc^s-r* 

m^mtit^m^i:.. ±i3*-^'®&fflcD|^n-Y;i/'s 
05 o-^/»sg^E;b^e^^«^v^;^;:^SMS)lB:^^|SIi:2»:^lrSI{c 

Ikwrnmh. ±H3jii:5iPi®yvuxSSKtcj:>j^bfcS§e 
m£ES:«^ b$ p> t:±i3a!*lRlo>' J: t) ^ b 
10 fegie«ES«^1-S«^lHl8Si:x ±i3«^IeIK{Cct5 

muBSKiBis? nfca»®amffl t M t) sfiH4*ij^iss 
tcs-^vNT±i3*-^-~®a«&Mis-rsffl^m'jf 

15 *iJSiJllSSt*5 1o®iii29i*5"-:'r±{CiKfiK?n> ±t3ffl 
tU#*i»lHliiStt±a3s3fSlHlEStcg3«^f nfe«IScDa«ffl 
(3Mi3S8if4a|9j^»ta-5v>tlft^*nfca«M*iSI» 

« ije o V ^ -r fiiPOffl'NSSK^fe «t bt ?feiei&-r 

Si:o{-bfc. 

20 [0 0 19] ±i3b&^S!t:J:nK, T-^i'U;^*-^}' 
© v^•r^^A»©I^^Kn bfclig*iRio>'Vi/;^ 

J: f3^bfcg§®«JEi:±§3i3»;^|pi®/vv;^a«£t J; 

a-rs&to, o-rJ'®t(5rB*/>«:v>^^T-iEStfc:t^tBb 
25 Ta«S:Mj(&-r5l^a3-Y;i/Sj*«bT$iJffll-rsc:i:-r- 
*-^^»lB#®iS»[H]!lESI5e±t-S CI i: ASpItfe^if^^j!|<*i« 

[ 0 0 2 0 ] a* b < li. ±a3tt^iiiK^«fiKt-2.^a 

30 ^^^^^ ±I3^#f*«glci9;Jt5>nfe^1-gl54ffi?{C^1-ftlt 
[0 0 2 1] *fc. ±l3*#«i:^>>7'±lc. ±s3atRa 

35 mmm. iMmmnm.wimm'^. i.tm^m'^. ±S3® 

.. itJpJ^HBS, ±gai3fSil8&43J;V±83*'JS'JliISSS^«® 

ti-DT^ *Ci57D<yi'fi^*#^s:etfc-SP>afi* 
40 ratel-sffl*^*SbT«KfH-r-:r7->yx*-i'&jei& 

[0022] ^Fc>tca*b<ii, ^^aaffi®)S»^«iE© 

g3ffi«I#S'J»la]8§{i±f3*-iJ'igl&«{CHlig3j3»®SEtft 
45 tilIlSS©tfttBfi^ta-:3i<>-raffiffl®^t)#x.Srff'&: 
v^. ±l3fflai5ittl*/iaKtt±i3*-;5'©^ffl©l^n'f 
;UK:aSMft6ffi©«im©fc«>tcai^±g3-'^;uxflSit J: *) 
-■fe;*:§«:mj5€r±i3*-^'iei!i^{c{±!*;t- S J; o tcfiifig 

50 ^®EtiS/)ni^!|EAJpItEfefga()*JfflI^S!£^:ST-5 
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[0 0 2 3] 

[0 0 2 4] T^^mcDmim^mmmmiz^^^x^mir 

7"^ u:^^ — ^ fciJW .s p — CDfiSSM G i;::^?^— ^ 
CDlfan^f ;bLi:©(4g8lfi^*, 3xn(nttiE©B 
») <@feSI^3-f ;^®■5*)V^■r^^ip3ocD|^^^3^;l/ 
Lu, Lv, LY/tmGMGt(Dmm^m^(l^lCmtii 
®T-feS. P I Ott±ga^iK3'f;i'Lu. Lv, 

;^$nsc:i:X\ D-^*^(eltelgi>$nSo mi 
~ia3-eH:. D— iJ'CDSieMGi:;^?^— ^'©I^SSn-f;!/ 
Lu, Lv, LwASiaj^a<]tcM^T•^^^^TV■>S*s. SI 

[0 0 2 5] 01 (a) ttD— ^'©jK5MGCDS«ii:N 

ifii&m^tix\^ ^mmmmtjm^vfif>fi>^-:i -y ;i/ l u 

SSIwSSS-Thx #5a:3-f;ULuT-^^-rsM;'3!faDM 
u ©fpl § i: D -^J' ©j^5©a:^i^D Mrl©|ai t 

-ik-rafcfc4)k:, #sai=»'f ;i/LwT-*^-rsBai:^«siD 

M wfflffi] t h D ©i^5©SS:t;i^D MrZffllpI & AsJi 
ff-Sc L*»o#JK3 -f ;i/ L u (DmtiUD M u©rpl t iilf 
8l:3'<;i/Lw®SS;t;i^DMw©[a^§{iiS*{z:feSo -^b 

«5MG®S®i:Nfii©«EISlAs;^7^-^'OliMl3'f 
;i/L v®(t>(i:»ii— S^LTv^sfcto^ ^M^^ ji'hut^^ 

B:(fll-0:*:g $ T-MIrI § T- 50T•Sv^{cfr *. b 
^oTIHS3'f;uLv{cK)g$*xSmffttHfDi:«:S. 
[0 0 2 6]—;^. Z<D^mX\ ^O-i J]/h\i, Lw 

tgs-rms£®ifii§srig^, lai (b) ©i-st. fflmsK 
ffl:*j«iS?u3!>>^>w'v|piA»-pT>'^;i/;^SS£i uSSg-ri;. 
-f jvx-m^t iMt)^(om § i: o - ^'oaaosK 

:^ilS©(pI§i:#j3»{c to. I^^^n-r ;i/Lu. Lw© 

mmmmii'h^ < * t) if-a:^ 'f -'i' l w® snamt* 'J^ 
$<>5:-5*s. jinsai«ttiHi-o:^&s-r-3»isi$-r-fes 
©T•sv^K:}T*►rH b'&tJT^jari'f -'I'L V tsig^na 

[0 0 2 7] ifetc, 02 (a) ©idtc, n— ^©iS5 
M G© S«i N«i®tg||i*J;^ 7=— 4' ©imK n 'f ;i/ L vto 

L u©iEffl{C D — ©JK5M G® Nfii*s?itfp) bTl"> 5 fc 



D-^'©fiaE5MG*>c,UiT#JK3'r>>l/LuS3ijit- 

i.jKm®ffiK®;&*s D -cJ'®JKSM G f> tBT^3 -f 
;ULw$:3lia-rSjKm©maJ:')t);«ct <'&:i). ■^©fe 

05 -'^-'Uy^mSEIw^JS-ri:. |^JKrH';i/Lu*e>Lv'v|l 
n 5]l«MLl®;^A^^a n 'f L w A> L V 'xiiti 
mML2J;>3*):^§<^t). I^SSn-f^l/LvtclgnfiS*® 

[0 0 2 8]-??, E2 (a) tmmiz. u-rJ'©SS5 
10 MG®S1ii:N1S®ig|^As;^7^— ^©|M=»'r;i/L V© 
4''C<i»)*>«T^3'f;i.Lw(c^ofc{asi>:(#± bT 
VNStt®T-SsS©|ql5Sr^^, 0 2 (b) ©J:dt:ffl« 

miu^mir, -t^t. 02 (a) i:|a]«{3n-^©fiS 

15 5MG*>?>mT^:3'f ;uLu^iija-ri.jK*©mjK© 

;^ *SD ©j^5M G A- 5>tllT#J^3 -f L w?S:31j11- 
S8S*©SBffiJ:»3 4):*:§V">&«)> l^^ln-f ;i/LuA»e,L 
v-vJinSiimMLl©:&AS|^a3 'f ;i/L wA»e, L wii 
ti5<KmML2J; >) t)::*c§v^Asa:^i^®[pISASja»^;:>S:5® 
20 X. «n«*©^K:jtSi:Tl!M83'f;i/LvCS§je$ixs 

[0 0 2 9] biP*. ±i3©«^v |^fiSn.Y;i/Lu, L 
y^X^^-thm.tlU<D\^^tO.-'S'<DmeMG<D^tll^ 
©IfiI§i:*s|Blbt^«:SJ;^CSM«rmi-0 2 (a) ®:)^ 

25 *^ •^JKn'r;i/Lu. LvT-^^^5^K;^;^®®|pl^i:D 
-^®li5MG®lK:tji|g®|pi$ 5 J: o tcSSS 

&ii5-r0 2 (b) it)*), ^®n>(';i/Lv{c^®^ns 
SffiO::*:§<«:So fifeoT, ^o^jVLu. LwtSS 
•r®ifil®|pI&S:^X.> l^iSru-^l/LvtCgi^^nsSffi 

30 Srt^ttlbit«<-r5c:i:T-^rJ'f;i/Lvi:Lw©v^m 
l::^ bT D — ^ ©gS5©® A5i£v^ fc-e©1i8A5 Sfii*» 

[0 0 3 0] 03 (a) ictt, a-^<DmBMG(OSm 
t: N«i©iSI^A5:^7^— ^J' ©Ifil3 'f ;!/ L v ©tf»'t>i ?) t) 

35 eTi^iai3'r;i'Lu{c^ofc(ie(c^?±bTi^sttjs& 

!5^f« c:©tft.^-^B:> |^«3'f ;i/Lw©iEfflt:a—^© 
8S5MG©S«IA*Ml^)b■t^^ n-<5'©JS5MG 
i&ttJTl^fiSn 'f ;u L w;fe3iiS^s?sm®SBfi®;er*SD 
- 4^ ®iK5M G e. IBTIS^K 3 'f ;U L u & iiii-r 

40 ©ffis«t t) <35ts. -t©fc«)^ mmmmtjm^w 

t^^^mmBiti^^n-^miyr3x^v\^:^nm i wsriisi- 

n ^ ;i/ L u 4» e, L V 'Niin S iK*MLl i »)*.;*:§< 
?) , ;u L V (ciiniKm©^ t b Asgijg 

45 ^ti^o ttz. ttSii©lRl§$r^^. 03 (b) ©i^t 

7.m^imwiTt.. ^3'f;i/Lw*»e>Lv'v.iins 

SS»ML2©7?As^n ^ ;U L u e> L vsjinSlSmM 
LlJ:^)*,;«c$^,^A^. iS;'3i^®(pI§*s03 (a) 

50 '&s®T-. sfnKm©ii{cfSb-ci^n-r;i'L v{cgii@ 
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[0 0 3 3] 04 (a) KiiiV^T, IIISAH:IS^K3■^';l/ 
S. 0J:»)x ^^-r^^©ftill (A, B) t.-Jf n^^uj^^-f 

tCL^. 04 (b) {CJig)^CT-^x1-J;^{c, HfDi^D:;^ 
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- ^ ©IB«;iagStciS;{t S c i: L fco 
[0 0 3 5] 0514. Sfflt-^tcHbT^^fi^n-f^b 
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[0 0 3 6] m^t£. tfttB^rnfcSlje«ffiEu. Ev, 

(ag t mmmmmmifimMz ^ amifimi-^ b -c v ^ 
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^ss£E©tft^ll©l«{c^e^•rb*:^'f;^sfi^^flaw^F 

[0 0 3 7] ^Uc^lE^nfeSISSEEu, Ev, E 

»;5bT-^5Ci:fc<toT. D-^©{4g{rKtoe.f ^ 
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g?.. 'fejbN jE'^iz^kmifintaiDixrzm-^izmi^ms.E 
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^iS*AW?>nfcJ®^(c«4. WMtiiii^ttl.xm&'^tii 
35 S-^♦)tt-rJ:^^c:■^-^^t^m^^. 
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[0 0 3 9] ii:i^X: ^I^©*-<5'T-I4. D-^i;:;^ 
7'-iJ't*501 (a) . (b) ©J:^>&:{4g§|»t:fe5 
a^l-ftto-feliiSSn 'f ;i/L v©it«/il>i: d— 4^® sSii:N 
fii©ltl^As-ab-rv^?,®^^c^,, ^as^-r ;i/LufcL 

wtcfasS^SiEbtfcgt. ^iS©«e.r^§^(CJ;oTV^ 



■rn*>-:j?©I^JK=i -r ^i/ip L v (ciinsism©?^ 

$<%t3. ^:3^ ji'Lvizmtimmco^izttmLtzm 

^■r jS©lpI g t D ©lK5©JK;t;iia©|pI § i: *5 
|5ibt:>&.5<tdtaS5?£ig-r01 (a) i:. ^filn^f;!/ 
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tifimiztj^^j^o'zmwL^m.tmi (b) tx-^. 

[0 0 4 0] EI6tts *^B^$:>'^-h'7^>f >^<^I3fS^® 

[0 0 4 1] ia6t:i3V>-Cs 1 Ui=ffl7•7S'^;^^- 
^'®^^a3'f;l/Lu, Lv, Lw(cm^^i^ftB«lStB 

ti^^ (p 10) . 1 2immmmmti]s\mi iizni. 
xmmt^m(DmtRis^^mii^r?>m^wmmm^. i 
sammmmtim^i uDmtim^u, v, wtzmm^ 
■ nmi^mR^mmt^mmmmmtii^ms i 4 a, 14 

;i/ • 4^— ;i/ KIHSSx 1 5 > T";!/ • ;i/ K (USS i 4 ' 
a, 1 4 bt:*-;i/ K$nfc«lES:AD»1-SAP»iailST- 

[004 2] 1 6 OinmmSS l 5(C:}D(t%;»Ditj^ 

IR®fiH4t-*t3 -^iJP*^ A^iEjb^S A»$r f S 

m^m&m^. n &. i 7 b. i 7 c{i^n^ncD# 

g31t-ra7^-c5'5>y^lelS§x 1 8l±7^-;S'v>y5^IlIliSl 
7 a. 17 b. 1 7 c{ClB«^nTV%5*J^iiSlllC«^ 

aWJiaSS, 1 9a:^n.yi'^^CLKH»-:3V'.T±f3 

^[piKT'D <;;^ 1 1 ~ 1 sc^-rssfJWs^&^rs 
[00 43] ^ ^ >^^figis]ss 1 9 ^mmmmmiBi 

NSAs. -y-^T*;!/ • 4^-;i'K(51SSl 4 a, 14b{Ctt-y- 

RSTtf. 7^-^5';/5^0ieSl 7 a. 17 b. 1 7 etc 
jl*b"rtt7»:;5=-^"f ^>^fi^LTA~LTCi». 

^n-efi«$&?n. mEs^D-;/^ 1 i~i 8tt^>f 
^>i^^iHissi 9A^ic><z)c:ne)©$'j®ii^ice«oT5^ 

[00 441 mmnmmm^ i 2 a, ±ga^ 'f ^ 

fiedliS 1 9 d» ©3j- > • 2^ 7 (t^ S T R AS^&Jgj U $r 
a^jOBS (P I O) 11 tc*JbT8S'JWl/;^©«i!iSrk 

(P I O) 1 Hi, tBW#$iJffll[HlK 1 2if^^<DmmtR?if\ 
fflie^tCtSeoT, >>I/Lu, Lv, Lw©9*.t> 



^nsi:, ±iSffl«iiiiai;t»I51liS (PIO) 1 Itc^LT 

ttt, ±ga<5''i' ^>^4J5£lsl8Sl 9*»f,©:ti' •:t>'{i 
^ S T R tt^SJa U ^.(l^ ^ ^T. S . 
[0045] ±i3SSieSaEtftttl(HlBS 1 3 {ctt, ^'f ^ > 
10 ^^jSElHlSSl 9A^f,o-^(4S«ltBi6<^©;!t-> .;i-7f3 
^SNSAs^ tfcffl«]#S<Iffli(HlSSl 2A>^)V^-r^^©ffl$r 

^K:a^i,^T^Ps«ffl©3'f;utcsi®$n«SffSii*i 
±i3s§^«EtftaiiiiK 1 3tt, mxim^tfiMo 

15 SFETT-«fiK$nS:®^{Ctt. fflmiSm:^©^ 1 1© 
tiitim^u, V, w©^*.alStASlS^^^■rv^^5:V^^N3l« 

'^>i^:^^xmm^tii>m-^iziimnmmti^mi i© 

20 &i±J;t;iS^u, V. w©«£Ei»J-:^©A:t;«ffi^cgj|iDgr 
ti, ffe:&©A*Jg^t§IHB[:3'f;i'©«il«EilSg>'-KN 
0 ©«{* ASEPiO^ nt 3 f@©IH&ii*i[pIES5&: ?, 
■r-5c:i:A5T-&S. Sf^eSEtftmniSSl 3*J3fli©lll!; 

jgtiiHiss-eflifiK$nfc«^, -en?.©ii»Jitgigss®a 

25 *.®V^^nA^lc.©Sifii®ASfflMWJWt^{C«eoT3l- 

[ 0 0 4 6 ] jDStlUES 1 5 li, :t^7'>7'SrfflV>fc7':>- 
Dii/'A0@8gT-*SV>U y'^i^i^Mmm^Xib^Xi} 
^v^o T^-f i^^;i'*DSlS8S©:®-&{wB:, • 
30 -'I'KlsIliSl 4 a, 1 4 b©i>Jia!{c A/D^J^|p]K*a9!»t 
T-?»i^(^J;V^. fiittfiJ^lllSS l 6 t.AD^lllK l 5 (CfSU 

T^-f i'^;H5]KtDi®^mi. M»[Hisstc<t»3«ii4*ij^|Bi 

mi 6^«J5E-r5^i:*5T-5S, -9->r;i/-^- 
35 -'I'HlHlSSl 4 a, 1 4 b©f^t) t) t U U 
.. *©H(Ig!CA/D3g8ilHl8S&l8;ltTtftttl$nfcS8eS£E 
A / D ^ L T 7^ -f rJ' ; l/fit i: U T w :^ ^ «^ r 

[ 0 0 4 7 ] $ e.^:, ±g3llfflfi0!|-eJ±, 

40 ^mmmmm^mmt^mmiBim i a A^siisssti^misi 

gSl 3«?i:-«#{cl§:Jtf.nTv^2.A*, 0iJx.K«itt*iJ^ijS 

«si3m-r siBttiais 1 7 a~ 1 7 c Ki3{g$nfcm«i 

S v-f ^ p n > i-^ tai LT v-r ^7 D 3 > ti— ^ 

A^aa^PBjigi-'&fa^ft^ bTffi^#$j^i]eg i 2 icgs; 
45 ^t^j:.oicm^-t^zt^osmx^^o 

[0 0 4 8] H7tt. ^^mi^\-\'y=^^^iimmm. 

miHii^tcaffl b*:«^©m 2 ©^^j<&?x-r« 
• [0 0 4 9] c:©iiBEf?j{i. m6(Dmmmizin-f%-*f> 

50 • 3^-;u HlHlES 14 a, 14 hfi^mmmm 1 5 
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[0 0 5 0] CloHJEWIT-ttx ^'f ^>^^^fig!sISSl 9 
[00 5 1] itetc. E 7 ©aSMtetS1^m[HlES©l&^^ 

tts mmmmtj^^ 1 1 i:^s«jEmi±siHiE& ( 1 3 . 2 
0) (Dsm^mifi. svNtcMJtf sKrft^m^-a-T^x 

[0 0 5 2] i'^K >y£fi£iaSS 1 9 tt. $iJ»[5]SS*»c, 

s 0 x-mmmmtim^ 1 1 A5pHi!(t-^t)*.^-c© 

«^I11SS2 OfflgtaoU-fe'y V-ttiit)%mM<D'r -< 7.^ 

. ;i/:^S8E0:d— ^'*JS]5£;b'6ev^<t-5'5:fii«>T^v^>'Vi/;^ 
A^tftdJHl^ 1 3tcit)t^itB^n. «^|5]SS2 Of^® 

[0 0 5 3] i^V>T. ^T^ryrS 2r% ta«MtB*HaK 

1 IC^fflASMfiftttffih^n. ^CDF^«^[ni!^ 2 0 T-« 

f rsStN ffl«iSlll;^>lllK 1 llcj;!3;=^7^';'rs 1 i: 

m.i^mm'^i 3icj;»)t*a^n. m^m^2 ox-nm 
^(Dm^m^^mmt bx uffloss^mffiw^^a-w 
j&bna. cntct^T, a^ssctt, vfflA»f>wffl 

©ilie«ff©«:»^^«i:©abSf*JfT«et>ns. bA»b 
T^ Vffl4>&WfflK:[qlA»oTS8S#8S*nfei:#fcWffi 

^ V igt isi A» -5 T ^ n i: ^ © uffl©^ea 

EEtt«H4**j3»tc::feS©T% «l»§atctt$t©^ieSJE© 



©;&#;*:§ 5!)»^ fe®^CH:M©S?^*5SS ci i: ic JEt S. 
[0 0 5 4] »!©:^5^'V7"S 4T-tt. ffl^^StCSoT 

^r^s«^^©«i^^*J«l^4*'M|5lssl 6r-*ij^$n, ^©w 

05 «l!g«UDATA*siSS©7=-i'5«;'5^|51fESl 7 at: 

mt^n. «^>(5]K2 0T•tt«^sa{c^s^#^^^Tv^s 

X'. fflS«iUl:tJlHlSS 1 Ucj;»)WfflA»e>UffiK:|fiiA>oT 
10 /VUJ^SSStfSS^ixS. -ebT. C©i:t^^am*iT-& 

svffl©iigam*st^aii5iESi 3ni»)i^tb$ix, «^ 
iass2 ox-^(Dmfsn&<Dm^ifimjit>ti?>o 
[0 0 5 5] m^^x. T.T'^ifysex. m^m^2ot: 
Y^miz {.xmmmmtjm^ 1 1 ©^fflA^MKtt 
15 .^i:$nso ^bt. dKD^y'^i/ysiX'. mmmthti 

UlSSl ltJ:>3;:^7^>y7'S5i:ttMlqI#©«iS1-'&b-6 

-C-fe5Vffl®^^«jE*s^J±JIlSSl 3{CJ;?)^m^n> 
«5?-lHlSS2 0T-mill]©«^iSS«*«3ffiffii:bt:V*i©il 
20 1SmE.<Dm^ii^nti:t)tl?>o 

[0 0 5 6] ^©«, 7.^yyS8X\ 2JSffl«tS^®iK 
»s «^§a{cS-3TV^Sm<^©1?H4ASfigttW«[5]ESl 
6T-*J«^tl. ■^®*iJ^*S»VDATAAS2Sg®7=- 

25 K 1 1 (D±mifimtSL^mt^ti. si^iubs 2 0 -ettiWiS- 

[0 0 5 7] -^tlt^^. XT^^vrSO-S 1 lT-<±> ± 
iB;^7^ f r S 5 ~ S 7 i: Pl«|{c bT$fe-r*BS«tUi:^iaBS 

30 X. ^mmmx^^yffm(DmmmKifimmmmi sizj: 
tjtfttustv. a^iHiK2 OT-^®s8eaffi®«:a-wfJ5t 

t>ti. i^^^T^ ±gai:lijS»iaig©s«E1-^t)-^uffl*>t, 

mcDmmm&ifimtiiMm 1 3 ^ ^ji^tij^n. m-^mm 

35 2 OfW4S©Sie«flE©«^AsfT'5:t>n2). 
[0 0 5 8] bT, »:®;^7^5':rs 1 2-ea:. 
.SS2 0T-©2jgo«^®iigM. a^gacso-c^^5S 
^(Dmitifim^m^Mmiex-m^^ti. ^(om^mm 

WDATA*S3Sg©7^— ^5>y5=-[llliSl 7 ctClBlit^F 

m^m^2oxitm^^miz^i^tix\^^mn<D 

[0 0 59] ^©^. «;/ r S 1 3 Ttt^ ±fB>^7^ <v 

rss, S7, s 1 it-?n^n7'-^'^'>5=-iassi 7 

45 a, 17b, 1 7 ctlBtS$nfc*J^i^«UDATA, 
VDATA, WDATA^ca^'^^T*lJS'J[5]ESl 8{Ci^^^ 

•ro-^'#i:®{4B{cfe5A^owj*^fT3aiton5. 

a«]t:H:x 7^— J'^iy^HBSl 7a, 17b, 17cJc83 

•. t^S?^^T^,^■5«i^4ASIEiPft*>^:S'^■r3{i©m^^::S-:5^^ 

50 *l{Ct«Eofe2piJSy&tT'&:l-^u-^$'©(4gS$iJSiJU 
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[0 0 6 0] ±ia;^7^>>rs i 3t-®*!I^oi^ 

^c:^ 7^-- 7a, 17b, 17c{Ci3it* 

SO-vSoTSfitftffiS-^OKI-. SIJIfi^J®aiSilii&ffl 

0~13«:2msec U#) 0<t-5'5t®V''B#raF«3l3 
Cms e c*>J^T?f'&-5^-i'©ii&ffr^ffltcH:a 
[0 0 6 1] E9tc<±. ±i3*|line6o-rSffltc)lB»:/i 

2., E9^c43^^T^ u, V, wtmrnmnitim^ 1 1© 

SfflCffi^jaEx lu, Iv, Iwtt^^M^'f^UL 
u, Lv, LwtCS!Eni>mS!Ex S N S tt^K^lHlES 2 0 (C 

nt^m^m^co:t> • ^r^swft^. r s Titm^^ 

LTA, LTB, LTCttT^— i'7^/5=-I51»l 7 a, 1 
7 b. 1 7 cJC?*-rS5';;?^4'-f ^V^/'S-^^Sd^, 
JDGttWJIsISSl 8lcMt?>m^^^ S.>^t:-¥^^ 
m^. COMMSTtifiJSiJdKl 8As^®*iJSUifiSS{C» 

•^^^xmmmimmi^ 1 2 ic?*^sfflsjR®«!]«Ha9!^« 
«v^'it'r^;uT o~T 1 aji^ti-etiisisc^D— 
[0 0 6 2] isi o»:. :$iftmi^9h?>mmmtthm^tiim 

fejK^nstiCT-'&vNAs. Ell o^c^J^^-c^Ki^2 1 or- 
*iig^'> u =1 >^ 7"© J: ^ & 1 m<Dimtmm±izii 

[ 0 0 6 3 1 S 1 0 {X43V^T, m 7 illBj-^^ASf^Sti 

fcia8Sttii-©«iiet) b < a:-e©«itg*^triniEST?fe 
ll«K$-e'5;^t> K;u^^-^©Hffl^iSai';i/Lu, l 
2 a[^ffiS%tti:^[pIES 1 1 tcM L-Ciimi-%ffi©S«;a 
Kt:a-:3v%-r±l3&[51SS7'D>>^' 1 i~i sizM-r^m 

[0 0 6 4] c:<Dmimxa:. ^7 i^tzttme) izm 

$^^tv^s[HlEs:^D<y<>©3*.v mmmmti^^i 1© 



$nfcsijeaE*«^^s«^[5iss2 0 (*)L<tt-y-> 

• ;^-;i'KllISSl 4 a. 1 4 b i^ADffasS 1 5 ) 
i:, (t.U<liAD©iig«) ©fiH4^fe*iJ^t-i.«i 

05 ffiJiaJ^IHK 1 6 fc. «ifSipJ«i(ig«4t3{ia-rS7*-^5' 7 >v 
^[HllS17a, 17b, 17ci:. W^v"-^ z> 
17 a, 17b, 1 7 c{c|3ft$n-Cl^S*iJSi!g«icS 
-3l,>T D -^©ffiS^)&t)*,gfi]«CSiSSr»K-rti^*iJS'J 
f SWJEIfS 1 8 i:B:, aSMiSffltftWiaK 2 1 1 UT 

10 1 -:3©:/n >v^7?^^tiTC^S. 

[0 0 6 5] 55;*5. c:©||JE0!|lc43V^Ttts 
|^tii|BigS2 lAs^>i'7'{c|9;{:J-e.nfc^1-SI5SS^^P 1, P2 

tcitM^n. c©^i.^^lJ3S^p 1, P2«cttHui3S[^isiES 

15 C iASi1^ft{t^?hL-CSi^$nTt>S. c©«^ga 
EIESl 3Jci3ltStfttilSffi©y'f x*«i^. liscisv^ 

20 SJS^ClW^-Cife?), ti««tffi:t;lllE§l 1 A^MOSFE 

^T-«fi)t$nTv^s«^©;5ASs i^asti©sije«ffijc 

© 5 y 'T X *J g t > fe *5) f S . 
[0 0 6 6] H10{C*JV^•r, 2 2a:tiSii!Em;*J 

25 IsIESl l©ai*«lS?u, V, w©^^3imffl©SBE^E« 

b-Cjte«EE©-t?D o Xi^^t^fiS bffl«J#$tJffil|Hl^ 1 
2(Cj>^b-rti«I#;i^J''f 5 >^Sr#^-5jS»ie«iIt^^tBl9l 
BS, 2 3H:i3»j8aEtftaiiIBS2 2©m;t^©^C»^^^•C 
ffl1S]#$iJ®lH!iK 1 2{c^bT^M[H]i(£^{cffl©^#^^ 

30 5 >^$:^^sfe«)^Ci^^Bi:$^^5^tg^f^s^^^ 

smSfJffll^tBS (VCO) $:^trPLL (7 3i-X- 
o K • [5188. 2 4H:^-^©iatef!sjl:^{c 

*aSiatil;'3ls]i^*l iWS^X-f >;;^QswSr3r7?-B-T 
^TOim^'r bT^ag$iJl&-C-^$'ja<JtC 
35 XU-:^r&3!P{tafc»©yu-+$iJ»lll8Ss 2 5Ji*aS 
- «ttB*[18Sl 1 t«tnsS«E*tftaibTv^i/ua>i^ 

. i - <p ii jxT < s iHiiteMjS ii -r s ji^fs^ s p 
NCTLtctieoT^ mmmtim^\ \vin\^xn.m.^ 
mu^^xwm^^±.mz^. mm.^wi^^'^xw^ 

40 i*K*T»ffc»)-rsSiW*ffJ&:-5. 

[0 0 6 7] ±i3PLL|pIgS2 2tt5^'vr{3Klte.nfc 
^SI5ilS?P3, P4, P 5 {cgllSI^Fti, ^©^i^gpiS^P 
3 ~P 5 KttP L L©;i/-7'7 -f &«lfi£-f-S^fiC 
0 , C 1 -^-JSiaR 1 *5 J: WV C 0©l6ISJl«»*8i«1- 

45 5SfiC2^:S^i^R2*s^^tlt^^^i:bTgf^$nTl^ 

So 4^^c^lJ(s$n^c^^*s, h^-tmi c© 

^<;;7'±t:tt. ^^'^^©iasS^itHbTlHlKOlM^Sf? 
±$-&5fc«)©«SllBS2 S-^HSS^filfiK^SMOSF 

E T S5(E^{c|g|(iT- ^ 5 i a «C 1- S »»£E b. ^i-r- h 
50 SESr^^-rsX-;^ MH1SS2 7. K^-^- h-^-rni 
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ai$-i*5;j^'r;^n'r $rffii6-rsfc«>ovcM K 

7 'T T-^JjiBlllISS 3 0 jbsiftlt 6. nt i ^ S o 
(0 0 6 8] V CM K^'fT'ftiJ® [51883 Ott, ;Jt>rxn 

mx-> 'J T'-'l'SISfs ^&ff ^-5 U TJVTfs- h 3 2 , 
D a > If i -i' Sffi b fcSiJffllT'-^ * D 

«iftll]SS3 3. ^-^®igi&g85&B#{ca'f ;i/LVCMCr)jS» 

SA/DgEM6IllSS3 5. SigSffVs s, VddCDU--< 

iBO^aS'viijil^-a- 5 J; 3 :i ;i/ L VCM*«iJ«ffil&-r 
[00 6 9] ±§B>- U TJVyf^— h 3 2 tt, V'T d > 

ifi— tj'*»e>©i''; 7';i/i'u y s c LK-^p— Kfi^ 

e^L 0 A D »Z»^V>-C 'J T;!/?^-^ DAT A©jJIS: 
mMt5{cSfs UfcT^-^ {ca-:5^^T V C M b- ^ :/|aISS 
3 Uc^f-rS'f :r;Ws^VCMEN«:ircD$iJffllfi^ 

[0070] * fc, ±l3-> 'J TJV^^- h 3 2 tt, ^ 
D n > If i-^ A^e, ©S^sT^— ^ {cS^v>THuia^ t: > 

^-yjvm^E N'^^mtimms^ c o m t:(Dmm 

0ij©iatc. ffiti!j#$fjffliiii8S 1 2ifimmmii^mmmm^ 
2 iA»e,®ffliitRiS!Sfi^coMMST-et-^'©iei& 

-rsiBltlslK 1 7 a~ 1 7 c CI31S$nfetil8S^'f 
D 3 > If J. L-T O 3 > tr JL ASjiaS 

I3;i/-hT-ffliai#JBiJjHllHl8Sl 2'N©«]Mflia!S?&ff«:-5 <fc 
[0 0 7 1] J&is, ^©IISE^J®^-^ H^'fT'Sglc 



jn$nssjgi«a?P7, sjam (ov) ifimm$tii> 

.. aSJg^PP 8*si9;ltf>^^T^r^5o c:©-5 *.S®«^^P 
7{c{i. 3. S-f >5^©/N-K7''f^i^^StfiEffl^fL 
05 Si:§H:12V*s, 2. 5 -f i/^OM- h'T^-f ;<i^^B 

tcfiBffl §0: 5 vtf-tn-enqjiiD^ns <fc 5 tc $ 

nS, PI 1~P 1 4tt. ;^lf> hVl/^:— ^'©|^fi|3'f 

;i/©iS?tg!^^n5ig^-C-feSo 

[ 0 0 7 2 ] IS 1 1 vlii:. mnrntt^m^mm^^m^tz 

[0 0 7 3] c:©^:-^ V-f^D3> 

15 T^'^rsz 1) . z(Da-^{mmHnt. m.izm.m^n 

^ o 0 8 tC ^ $ n T V ^ S 7 D — 5^ — h © 7^ 7* S 
1~1 2t:(«oTSI(f^nS. -eUT. D-^'iSigAJtft 

(D-i-i/^;!/) A>-r'^-r THj t^tm^ 
20 "Ye s" ■r>5:fc*.^'^T TLj ifctt^-^T 

THj ©fcttt, D-^'tSig^itB (;<5^<y7'S2 1) * 
SjgfT'fed. Jfe^N C:®X7^>yrS 2 2tt|l|8lCi3ttS 
^7^«vrs 1 3t:ffl^^5, ifc, ;^7^»>7S 2 2f 
"No" -r«:t)*.(ig7*-^*sf '^r TLj T-tt-'^T 
25 THj T-t)«iV>i:§tt. iimM<iSffll^til|5I6S2 lT-®tft 
aiiKS{cS-:5<{±5;'3COMMSTtiDfflSJRiaSSl 2 

{cj«f-rsiis§gj&ti®aa^Sff*a -vrrs 2 

3) . 

[0 0 7 4] Lt-^m. mmm.m^ 1 ztm^wm-r^ 

30 n-f ;i/$:Wi3#^Tigl!)«S!t*t-<5'®&3'f;u{cj^t- 

j: -5 izmm.mtiit]m^ 1 1 ssij® ut isisBateAJgaii&^F 

T% »l(D7.9-y r S 2 5 t-a^miEttfcBlHlSS 2 3 tc i5 
35 M*ea£E©«imA^fT'5:fcnfc*»g*»«^*ns. cc: 

M^iyX7.7-yyS 2 I'v.RoTD— ^{Se©|fttB4-<f> 

7"S 2 6 fMigSJEtftUllPlSS 2 3 -r-tfttiS^flfcif D ^7 o 

40 > h©^"f ^ >i^-r-asffl®«i#^Sfif?&-5M« 

ate i: n -I- ;i/^®««iti;!iDlc J: (Ste®/iPiiS3!)^fT«: b 

^i^IUte U7^«;'7-S2 7) JcSSCi 
[0 0 7 5] 01 2k:a:, 

>'^^gSfflV^t >>;^7" A®— fi^i: VX<DJ\— Hv^-f >^ 
45 ^^e®-«lBE«f!lS::/D'y^0f?sLtt)©T-fei>o 
[0 0 7 6] 01 2{CiJl^Ts 1 OOttSS^T^-f;^^© 
<t -5 ^i:33S«^»^ 1 1 0 tm^y'-i 7.i^lOO Silted 
•e-s;^if > H;ut-^, 1 2 OttSiii^^^'v.;; KjjiV^ 
• mU's-v h\ 1 3 Ott^tigfCgS^'^. 

50 F 1 2 OSrWTST'— AS:^16d#S;|ti';^3W';U* 
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• r ^ 1> ^ * - ig«itjffliffliH«{»«§iiattfe .k if7^ S' u X ^ - 4^ 



1*^200 1 - 2 7 5 38 7 



T±I3;^J^> K;i/^-;J' 1 1 0*J:V;n'f y^n^f il/t— 
^J' 1 3 OdBiftAifT'&fcns. 

[0077] 22 Ott±i3Sai§v,'v.y K 1 2 Q (Ct 

7^— ^5^-v^;i/:7o-fe5/it2 3 OA»e)®tfjii^>'Vu;^fi 

^^JiSbTSi^^^; K 1 2 0(Dmmnm.^mtiT^ 

- K • ^-f b • T>r, 2 4 OliT^— ^'f=--^^;b7"D-b 
>v9-2 3 0*>e)i^fi^FnT< 5igf±ib5=-^RDT$r^ 

-\';^;i/rD-b>ylJ-2 3 0'Ntli;tJbfc DTS.'n— K^^-f ;^ 

[0 0 7 8] 2 5 0lii:^iy^^At^Sfimm.il(DfS(O7' 
-^©§«bi5J:Uf$iJffli^S:fT^d^' ><5'7i— ;^ • n 
>hD— 7-^, ±I3-'N— h'T^-r;^'}' • n>Nn— ^2 4 

Oli'f :^ • r3> hD — -5 2 5 0$::^bT-'^V 

-^J'fcgliK^na. 2 6 OJiJ^y^T^At^ffSSSMflgH^iJ 
ffli-r5i:i:*){c>'N— h'T^-f • 3> hn— 7 2 4 0A» 
S r F b X tSffi t a-:3 V ^ T -fe ^ ^ ffi® ^ ifSr 
Scat-S-^f-f i^na^ti-^J', 2 7 OttlK^T^-fP^^' 
*>e.l«5i*T-»S*iHi*ix& U- Kt^-^J' &-ll#fl«J{c§311t^ 

ti— 2 6 0(i/^— • n> hD — ^ 2 4 0 

[0 0 7 91 ±13^-^' K^i'>'\-^g2 1 Ott. Hiiiib 
fcJ:^{c. ;^t:> ^•;^^-^$'f^^!;g^3i:7f^'r^3'f;^^- 
^'|g^&SI5^:A»e>^5:^»^ ±I3V'f ^nnvbrj.— ^J' 2 6 0 

[0 0 8 0] ±13^-^5' F^l'>'^^M2 1 0. 'J-K- 
^'f h • 7>7'2 2 0, 7^— ^f^^4«;i/7'D-fe';;-y-2 3 
0» /N— b'7*-f • a> hD— ^ 2 4 0^ -il/^ys. 
• 3> hD— 7 2 5 0, ^'f ^Ci3>bri-^ 2 6 

Os :^^-\'>;/S/a^^ U 2 7 0{CJ:oT>'N— KT^-f 

ffl!>>;^7^A 2 0 ot^m^^ti. w^mm^xT-i. 2 o o t 

flS^T'-f 10 0. ;^t> K;u*— 4^ 1 1 0, 

f K 1 2 0*jJ;if5}t'r;^=i'f ^ 1 3 0»cJ:-pT^\ 

[0 0 8 1] fel±, 2ft^W#tcJ:-DT«:^Fnfc^?9^|| 



«L<®«C|SS^$n5*)OTtt35:<s -tCDHg^iSIKb'fe 

05 tzifi. co«wtt3ffl^-tJ'tiis«sn-r> 2*8*-^' 
;i'^-^'Sigi&-rsi5iss?&««8bfca-&^-^' 

[0 0 8 2] * fc. til±©lftWCtt±i: bT. 
tc <t o T !& ^ nfc^a^^ ^© i: % o fefijffl:53-lf T- S 
15 SM-KT^-fj^^i^iBiS^M©^-^ Y^y^ /"^mw^mm 
bfc«^{^o^,^-cBiWbfc*s, ^nt(S^^fn5t)©T- 
tt*e<. tfb:-A7•'J>^^'®)^t'J=r>^^- 
s lEite^ -a- s ^ ■¥>f4si>' T > ^- !& if© -> 

20 Ci:3tiST-&S. 
[0 0 8 3] 

«a<J'5:t>©fc:j;oTf#e,tlSa^«:®#{Ci!iR§-m«> 
T33®i:*5»)t-feS. 
25 [0 0 8 4] *««at:e«-5 ^:^ T.^'-i^izn 

•r S D-^'©tegS^i>^5;V^^||T•IEfit{3^fttB bTiiSSr 

©|gl6$iJffllffl*lll<*:*«[HieS*5J;t;frv •> WX^-^'IE 
[^ig©1!S^}&:lttqe] 

[01] ^^B^kiSD-^^ffigi^mTJJCc/ia^^f 

t>©T% o— 4'©iK5©S1i!it;N11©tg|^*s:X7^-<$'© 
35 l^a3i';i/Lv©tt3it»i:-S(b-r<2^ihb-tl^Stt^&^ 

[0 2] *^B^{ciSP-^5'(iigl^m:)^sc©Ma?£^xt- 
t)©T-, D-^j'©jK5©S'|3ii:N1S©tg|^As:J^5^-^'© 
IfiKn ;u L v©ct)«t> J: ») * -f ;i/ L wic^o 

40 fc(aBtcf?±btv^sttsss5^-r«3ciaT-*a. 

[EI3] *«B^{3iSD-^'{4g|^^di*i5;©JlSS^-r 
t)(?)T% U-^®iS5©S@tN1§i®ig#AS;^5^-^© 

fc(^sfc^l^±b^:^^sttj||^^■r«^ClaTfe5. ' 

45 [04] *^B^#e,ASfT«:o;t^l^fc:J;»)ff 

-I? Jc?*-r 5 D-^J' ®{4Mi:l^jiS*B's©S8gS£E t© 

[05] 3ffl*— ^'fc:iib-r§ISM»:3'f;uLu, Lv, 

• Lwf^fcB^nfc^emEu, Ev, Ew®IEft®$iJ 
50 SiiS»i:imS*a'N®Ji8ygs^i:©||0Sijj;tjct-^.[ii 
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u, Lv, hvi<DhJVi^Tu, Tv, TwT^t3*>MM 

(06 3 *^ws:-'N-K7^'f ;^i'iatt«fi{c«vx?,n5 

[073 ^^BJSrn-HT^.'f ;:^i^l3^t^M{cffl^^c,J^5 

[09 3 m8(D^mi^^^x^mi^m»:^vv7,mm^M 
[01 03 *«H,gic^5aaiijj&ffi«ttti[Hiss*. M-K 

[01 1-3 il«Mif&*H^tB[flIlfS&fiix.fe±8B*-<5' 
(01 23 F^-f n^S^fflV% 



(1^^0Sft«a3 

Lu, Lv, Lw ^M::!^ JV 
1 1 ffl«iiitl±i;t»[iSS 
1 2 4gW#$iJggi(aie§ 

05 1 3 mmm&mmmm 

14a, 14b -y->7";i/ • ;i/K|51SS 

1 5 mmmm i-^mm^) 

1 6 miim^m^ 

17 a, 17 b, 17c imWi^ 
10 1 8 $iJSiJlHlK 

19 

2 0 «^lelIiS 

2 1 aspe^ffitfttBiieii 

2 2 mBmm^mmm 

15 2 3 iS»SSat^tB[aISS 

2 4 +$lJfflI|HlfiS 
2 5 K;i/S!lW(H|gS 

2 6 »gisS 

2 7 h mm 

20 2 8 S£E*3felHlE& (U=^iP-^S') 

3 0 ;^n'r;i/^-^)5gS!;ISIBS 
Lu, Lv, Lw $^^^'f )\/ 
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T.CLK,STFi 



CLK- 



19 
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12 

SNS 



d4S 
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Lv 
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JBi 
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Kit - 
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